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What is claimed is ; 

1. A disc recording and reproducing device, comprising: 

a resuming section which resumes, after writing of record 
data on a disc is interrupted, writing of the record data, which 
is continuous to the record data of which writing is interrupted, 
at an additional data region just after an end of a recorded data 
region that is a region of the record data already recorded on 
the disc; 

a first reproduction synchronization signal output section 
which reproduces the record data recorded on the recorded data 
region, sequentially extracts a synchronization signal from the 
reproduced record data, and outputs a first reproduction 
synchronization signal with a frame having a predetermined length 
that is sequentially structured by the sequentially extracted 
synchronization signal; 

a reliability judging section which only detects a frame 
having a period that is in accordance with a predetermined standard 
from the first reproduction synchronization signal, and outputs 
the frame as a reliability synchronization signal; 

a synchronization signal phase retaining section which 
outputs, based on the frame contained in the reliability 
synchronization signal, a retained phase signal that retains a 
phase of the frame of the reliability synchronization signal; 

a second reproduction synchronization signal output section 
which reproduces the record data recorded on the additional data 
region, sequentially extracts the synchronization signal from 
the reproduced record data, and outputs a second reproduction 
synchronization signal with a frame having a predetermined length 
that is sequentially structured by the sequentially extracted 
synchronization signal; and 

a phase difference measuring section which measures a 
displacement of frames between the second reproduction 
synchronization signal and the retained phase signal, as a phase 
difference . 
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2. 



The disc recording and reproducing device according to claim 
1 , Wherein the reliability judging section outputs the reliability 
synchronization signal when the frame having the period that is 
in accordance with the predetermined standard is detected from 
the first reproduction synchronization signal for a predetermined 
number of times. 



3. 



The disc recording and reproducing device according to claim 
2, Wherein the phase difference measuring section measures the 
displacement of the frames between the second reproduction 
synchronization signal and the retained phase signal as the phase 
difference, when the frame having the period that is in accordance 
With the predetermined standard is detected from the second 
reproduction synchronization signal for a predetermined number 
Of times. 

4 . The disc recording and reproducing device according to claim 
1, Wherein the phase difference measuring section outputs the 
measured phase difference between the second reproduction 
synchronization signal and the retained phase signal as a 
correction value; and 

the disc recording and reproducing device further comprises 
a recording control section which adjusts a timing to write the 
record data on the additional data region based on the correction 
value . 

5 . The disc recording and reproducing device according to claim 
4, further comprising a phase difference measurement period 
measuring section which measures a period from a start of the 
reproduction of the additional data region until the phase 
difference is measured, as a measurement period. 

wherein the recording control section judges whether or 
not to adjust the timing to write the record data on the additional 
data region based on the measurement period. 

6 . The disc recording and reproducing device according to claim 



25 



A, wherein the measurement of the phase difference is interrupted 
and the recording control section does not adjust the timing to 
write the record data, when the phase difference is still not 
measured after a predetermined period or longer is passed from 
the start of the reproduction of the additional data region. 

7 . The disc recording and reproducing device according to claim 
4 , further comprising a reproduction abnormality detecting section 
which detects whether or not an abnormality exists in a reproduction 
state of the reproduced synchronization signal, 

wherein the recording control section does not adjust the 
timing to write the record data on the additional data region 
when the abnormality is detected in the reproduction state of 
the synchronization signal while measuring the phase difference . 

8. A disc recording and reproducing device, comprising: 

a resuming section which resumes, after writing of record 
data on a disc is interrupted, writing of the record data, which 
is continuous to the record data of which writing is interrupted, 
at an additional data region just after an end of a recorded data 
region that is a region of the record data already recorded on 
the disc; 

a first reproduction synchronization signal output section 
which reproduces the record data recorded on the recorded data 
region, sequentially extracts a synchronization signal from the 
reproduced record data, and outputs a first reproduction 
synchronization signal with a frame having a predetermined length 
that is sequentially structured by the sequentially extracted 
synchronization signal; 

a data reliability judging section which only detects a 
frame containing reliable record data from the first reproduction 
synchronization signal, and outputs the frame as a reliability 
synchronization signal; 

a synchronization signal phase retaining section which 
outputs, based on the frame contained in the reliability 
synchronization signal, a retained phase signal that retains a 
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phase of the frame; 

a second reproduction synchronization signal output section 
which reproduces the record data recorded on the additional data 
region, sequentially extracts a synchronization signal from the 
reproduced record data, and outputs a second reproduction 
synchronization signal with a frame having a predetermined length 
that is sequentially structured by the sequentially extracted 
synchronization signal; and 

a phase difference measuring section that measures a 
displacement of frames between the second reproduction 
synchronization signal and the retained phase signal, as a phase 
difference • 

9 . The disc recording and reproducing device according to claim 

8, wherein the data reliability judging section outputs the 
reliability synchronization signal when the frame containing the 
reliable data is detected from the first reproduction 
synchronization signal for a predetermined number of times. 

10 . The disc recording and reproducing device according to claim 

9, wherein the phase difference measuring section measures the 
displacement of the frames between the second reproduction 
synchronization signal and the retained phase signal as the phase 
difference , when the frame containing the reliable data is detected 
from the second reproduction synchronization signal for a 
predetermined number of times . 

1 1 . The disc recording and reproducing device according to claim 
8, wherein the phase difference measuring section outputs the 
measured phase difference between the second reproduction 
synchronization signal and the retained phase signal as a 
correction value; and 

the disc recording and reproducing device further comprises 
a recording control section which adjusts a timing to write the 
record data on the additional data region based on the correction 
value . 
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12 . The disc recording and reproducing device according to claim 
11, further comprising a phase difference measurement period 
measuring section which measures a period from a start of the 
reproduction of the additional data region until the phase 
difference is measured, as a measurement period, 

wherein the recording control section judges whether or 
not to adjust the timing to write the record data on the additional 
data region based on the measurement period. 

13 . The disc recording and reproducing device according to claim 
11 , wherein the measurement of the phase difference is interrupted 
and the recording control section does not adjust the timing to 
write the record data, when the phase difference is still not 
measured after a predetermined period or longer is passed from 
the start of the reproduction of the additional data region. 

14 . The disc recording and reproducing device according to claim 
11, further comprising a reproduction abnormality detecting 
section which detects whether or not an abnormality exists in 
a reproduction state of the reproduced synchronization signal, 

wherein the recording control section does not adjust the 
timing to write the record data on the additional data region 
when the abnormality is detected in the reproduction state of 
the synchronization signal while measuring the phase difference. 

15. A disc recording and reproducing device, comprising: 

a resuming section which resumes, after writing of record 
data on a disc is interrupted, writing of the record data, which 
is continuous to the record data of which writing is interrupted, 
at an additional data region just after an end of a recorded data 
region that is a region of the record data already recorded on 
the disc; 

a first reproduction synchronization signal output section 
which reproduces the record data recorded on the recorded data 
region, sequentially extracts a synchronization signal from the 
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rep^duced record data, ana outputs a first reproduction 
synchronization si^al „ith a f rane having a predeternined length 
that xs se^entially structured by the se.^entialiy extracted 
synchronization signal,- xcractea 

outputs ZT"'^'"""' """^^ -"^^ "^^on 

out^s. based on the .rane contained in the first reproduction 

synchronization signal, a retained phase signal that retains a 
phase of the frame; <=tains a 

=^^"'^"P««*-«ionsynchronizationsignaloutputsection 
*ich reproduces the record data recorded on the additional 

ZlZu T'"'^'" ^"^'^ ^ synchronization signal fro. the 
r^roduced record data, and outputs a second reproduction 
synchronization signal with af—m. V ■ 

fh,^ ■ ^ "^""'^■'^'•^^a a predetermined length 

that is sequentially structured by the sequentially extracted 
synchronization signal; and extracted 

a Phase difference measuring section which measures a 
displacement of frames between the second reproduction 
synchronization signal and the retained phase signal as T^Zl 
difference, after a predetermined period is passed afte^ the 
reproduction of the record data recorded on the additional dltl 
region is started, 

16. '^-■'iscrecordingandreproduclngdeviceaccordlngtoclalm 
15 Wherein the phase difference measuring section measures the 
displacement of the frames between the second reproduction 
ionization signal and the retained phase signal as the phL: 
difference, when a frame of the reproduction synchronizLion 

stLlTn "^"^ - predetermined 

standard is detected aft«: the predetermined period is passed. 

17. ■^-'^screcordlngandreproduclngdeviceaccordlngtoclalm 
15. Wherein the phase difference measuring section outputs th" 
measured phase difference between the second reproduction 
synchronization signal and the retained phase signal as a 
correction value; and 

the disc recording and reproducing device further comprises 
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a recording control section which adjusts a tiding to write the 
record data on the additionai data region hasea on the correct it 

18. ordinganareproaucingaeviceaccoraingtoclai„ 
17. further co„„rising a phase difference measurement period 
measuring section which „.asures a period from a start of the 
reproauction of the adaitionai aata region untii the ph le 
difference is measured, as a measurement period 

data region based on the measurement period. 

19. ™«'^i-tecordingandreproducingdeviceaccordingtoclal„ 

and " ^"^^ ^= ^"-"Pte^ 

and th d.„g control section does not adjust the timing to 

write the record data, when the phase difference is still not 

r::r ^^^'-^"^ --^ - — is passea f 

start of the reproduction of the additional data region. 

17. further comprxsing a reproduction abnormality detecting 
sectron which detects whether or not an abnoxmalit^ exists L 
a reproduction state of the reproduced synchronization si^al 
Wherein the recording control section does not adjust the 
timxng to write the record data on the additional data region 
When the abnormality is detected in the reproduction sta e "f 
synchronization signal while measuring the phase difference 



